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RsHunt  |NER Ve T MESL IN+ 735 IN—, Tp = 25°C 400 uQ
HEE O ARG IS+ ~ IS-, Ty =25°C 425 560 650 uQ
VU R — DA H R IS+ ~ IS-, Tp =25°C 2 nH
Isense | F K EHEEE Ta = —40°C~+125°C +50 A
AR oM A 2L Isense = 120A (5 #[H) +0.05 %
RES A7 NVCERNT DAL —65°C ~ 150°C, 500 #A(7 /v +0.1 %
FHBI T DY v MEFIO AL 260°C H-HfHT, 10 B +0.1 %
RO H AL 1000 FEfi, Ta = 150°C +0.015 %
Hh
G TA INA790A, INA790B 20 mV/A
Copyright © 2025 Texas Instruments Incorporated BHEHC BT T2 71— N2 (D kO Ad) 225 5

Product Folder Links: INA790A INA790B

English Data Sheet: SBOSAA6


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com/jp
https://www.ti.com/product/jp/ina790a?qgpn=ina790a
https://www.ti.com/product/jp/ina790b?qgpn=ina790b
https://www.ti.com/jp/lit/pdf/JAJSNA8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSNA8B&partnum=INA790A
https://www.ti.com/product/jp/ina790a?qgpn=ina790a
https://www.ti.com/product/jp/ina790b?qgpn=ina790b
https://www.ti.com/lit/pdf/SBOSAA6

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

INA790A, INA790B
JAJSNABB — MAY 2024 — REVISED JULY 2025

TA = 25°C, Vs =5V, ISENSE =|S+ =0A. VCM = VIN— =48V, VFB = VouT (gﬁﬂ%ﬂﬁéfib‘/ﬁ/ = 1)\ BIO VREF = Vs 12 (%C:?Ej/i‘
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+0.1 +0.62
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N ppm
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Tplert P Tk AL R Rpulup = 10kQ, 160 °C
— Fe— 3 HH ==
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5.6 fARBIEE

Ta =25°C, Vg =5V, Igense = IS+ = 0A, Veom =48V, Vig = Vout. BED Vrer = Vs 1 2 (FFIZFRIR D72 RD)
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5.6 fARAIHE (Fex)

Ta =25°C, Vg =5V, Igense = IS+ = 0A, Veom =48V, Vig = Vout. BED VRer = Vs 1 2 (FFIZERIR D72 RD)
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System Gain Error (m%)

5-12. INA790B ¥'{ EAZEDHRAT

8 BRHCIT BT — RNy 2 (DB RBE bt Bk

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: INA790A INA790B

English Data Sheet: SBOSAA6


https://www.ti.com/product/jp/ina790a?qgpn=ina790a
https://www.ti.com/product/jp/ina790b?qgpn=ina790b
https://www.ti.com/jp/lit/pdf/JAJSNA8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSNA8B&partnum=INA790A
https://www.ti.com/product/jp/ina790a?qgpn=ina790a
https://www.ti.com/product/jp/ina790b?qgpn=ina790b
https://www.ti.com/lit/pdf/SBOSAA6

I

TEXAS
INSTRUMENTS

www.ti.com/ja-jp

INA790A, INA790B
JAJSNABB — MAY 2024 — REVISED JULY 2025

5.6 fARAIHE (Fex)

Ta =25°C, Vg =5V, Igense = IS+ = 0A, Veom =48V, Vig = Vout. BED VRer = Vs 1 2 (FFIZERIR D72 RD)
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Vg =27V Vg =5V
515. WHBER S >V LA L OB B 5-16. HAEER A & L HAEHRE DR
0 5
-10 4
s £
E 20 =3
(2] . P4
o
e =]
%” -30 s 2 2
w a;) L.
-50 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
AT A =4, VRer = Vs W47 A2 =1, Vrer = GND
5-17. HHEER A > ¥ High LBE & DR 5-18. HWABERA Y Low &iRE & DB
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5.6 fARHVFFE (FrX)
Ta =25°C, Vg =5V, Igense = IS+ = 0A, Veom =48V, Vig = Vout. BED VRer = Vs 1 2 (FFIZERIR D72 RD)
750 90
= 700 - .
g / 60 T
8 650 // < .
2 P = N
? 600 - g 30 .
Q 3
24 (&) N
& 550 8 .
g @ Of-: -
% a .
© / 3 N
o 500 Q E o -
5 / £ — Vg =55V
o ‘/ -30 — Vg=5V
450 | -
— Vg =27V
— Vg =0V
400 -60
-50 -25 0 25 50 75 100 125 150 -20 0 20 40 60 80 100 120
Temperature (°C) Common-Mode Voltage (V)
5-19. Xy U — B ERE & DREF 5-20. BANNA 7 A Bt L FEEE & DEF
80 4
— Vg=27Vto 5.5V, Vou = 110V
— Vg =27Vto 5.5V, Vgu = 48V 3.5
75 — Vs =5V 10 5.5V, Vey = -5V
2 — Vs =2.7V, Voy =5V 3 /
3
= 70 I
5 ) E 25 —
£ L - . T .
S esf . R g 2 .
o - 0] '
o S 15 .
5 60} - ¢] j
=3 .
£ 1 .
55 )
0.5 -
50 0 -
-50 -25 0 25 50 75 100 125 150 0 05 1 15 2 25 3 35 4 45 5 55
Temperature (°C) Supply Voltage (V)
5-21. BANNA T AEHREBE L DR 5-22. BpIE T & EIREE & DR
4 4
3.75 3.75
= 35 /_/ . z 35 .
E - = 325 - :
€ 3.25 c »
[ - o sf .
3 3 3 L.
%. ‘q:')’ 2.75
o 275 o ‘
8 . 8 25| .
5 25[° 8 :
S 225 :
— Vg=5.5V — Vg =5.5V
2.25 — Vg =5V 2 — Vg =5V
— Vg =27V — Vg=2.7V
2 1.75
-50 -25 0 25 50 75 100 125 150 -20 0 20 40 60 80 100 120
Temperature (°C) Common-Mode Voltage (V)
5-23. LB &RE & DOBAfR 5-24. FpIE R & FEBE & DR
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5.6 FARIVIFMY: (Frx)
Ta =25°C, Vg =5V, Igense = IS+ = 0A, Veom =48V, Vig = Vout. BED VRer = Vs 1 2 (FFIZERIR D72 RD)
3 18
15
2 o 12
3
< | //\ Tt £ 9
f, 1l ._//\ - 8 6
c —
g g 3
3o g o0
] < 3
© °
Ko} [0
g - 8 6
(s E -9
2 — Vg=55V 2 12
— Vg =5V 5] Adjustable Gain = 4
— Vg =27V - —— Adjustable Gain =1
-3 -18
-50 -25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k 1M
Temperature (°C) Frequency (Hz)
5-25. 7 4 — RNy OBt &iRE L DB 5-26. Bfit R 707 51 0 EBEBEDOBRE
1000 10
700 | — Adjustable Gain = 4 .
s00l — Adjustable Gain = 1 5
o 1
g 300 E
> 200 c
£ S100m
£ S
& 100 2
£ 70 > 10m
% 50 S
) S
30 g 1
20 = M
o
10 100y
1 10 100 1k 10k 100k 1M 1 10 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
5-27. VAT A T4 2 ERBEEE DR 5-28. EEREL & BN S OBE
1 100
S
<
5 100m 10
c (%)
2 10m § 1
2 k3
[5) Q
© E
2 1m = 100m
[s] Q.
= 5
g o
S — G=4
o — G=1
10u 1m1 10 100 1k 10k 100k 1™ 10M
1 10 100 1k 10k 100k 1™ Frequency (Hz)
Frequency (Hz) a 4
. - ] 5-30. =4 S B3
5-29. AR AL & A & DB B 5-30. i1 B =8 22 % Bk
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5.6 fARAIHE (Fex)

Ta =25°C, Vg =5V, Igense = IS+ = 0A, Veom =48V, Vig = Vout. BED VRer = Vs 1 2 (FFIZERIR D72 RD)

200

~ 100

o N
o o

N W
o O

-
~N O

Input-Referred Noise (uANHz

(]

w

Input-Referred Noise (200uA/div)

-

10 100 1k 10k
Frequency (Hz)

5-31. AHWBBEEHR/ 1 X & AR L OB

100k ™

5-32. 0.1Hz ~ 10Hz A hRE\/Hi / 1 X

Time (1s/div)

Input (20A/div)

— lsense
— Vour

Output (0.4V/div)
Common-Mode (10V/div)

Time (5us/div)

VREF =1V, 100A A/J%ﬁ

5-33. VAT ABRRAT v TiE&E

— Vewm

-

— Vour

|

Output (0.2V/div)

-

5-34. -4V ~ 110V AHE— K X5 v TBEEE

Time (2us/div)
INA790

Supply (1V/div)

—

e

Output (1V/div)

—_ Vg
— Vour

Time (5us/div)

VREF =0V

5-35. 29 — b7 v TI&
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6 FF4HsiEA
6.1 &

INA790x . 400uQ DO EfitL 7 EZShunt™ 727 /0y — &4 ML= @i E OBt o VR e 2R AL TEY
&R 110V ORFEERICRHATEET, WET > 71X, ENZRMEREE (CMRR) Si{bI i IV AEE R
(PWM) BREEE AT EEE O aRY 7 NRa Y2 2 CvET, sifbShiz PWM BREEEEICED . AfvTF 7 T

(2D PWM 15 5 (2B 95 HH 15 5 D[RRSI O RN S IVET, /ﬂ?/Mﬁ#Mﬂ w7
7“@17“4‘/%@?&&“%&. Ioles TwyTF U 7T HZET, @ EDORIENAIHEIC /2578, & E T 572D 0 5k
JEIR Y AT A IEIEA FEIR TEXET, 2 DO D7 A TR OFZIEIC LY, 77— g TIN5
H—Fy NEREFIZESWT, BT VR — )V ) B A i b TEET,

62OV IR
] [ 1 1
I__IIN+ L H:l
IS+ Vs Alert
VWA
® PWM
Shunt ouT
Resistor PY Rejection ]
VWA FB :
IS- IN- GND REF ’L
L 1 1
L L L
6.3 BREESRER

6.3.1 >+ > MBI EAE

INA790x (% EZShunt™ 77 /ay—2WNE LIz Ei B o 7T IPLa#E L TR0, —40°C ~ 125°C O#HE IR EEiHH
PARIZOT> TR EOREZAITA ET, WO ET B> o 7T, IR 2RI DT> THIE DR ENEZ E
BiL., mfERNE CRSALNDG T Y MER (PCB) LA 7D MLHEAR DFI DR EA i F L TEE T,

z”/n“*—l“‘ BB VT IRPUL, 74— A B RABEGCLD EfEZBIE S FEEZ: 4 BN (Foid ey ) Bkl
TRFFESNTOET, 77 DAL (IN- & IN+) [T v MEFLO BV R RA MINERIICE TSI TV DHT2D
*ﬂxﬁ’] CHEFIBE N TR L ORE T AL T AEA Y — &/X@%R%[iﬁéiefé“iﬁ”o
INA790x (X, Bt HIRPIaREEIMR T > 7 BN EWIZIERE I — BT DI AT A ESN T ET, VAT LD
FA AR BGEAL T DR, A2\ — U NIBOR B IRETZ N B 7 7 b I T2 0 EmRHET,

INA790x /3w —HRHUEITAK 550pQ TF, ZOEF \yr—VELDO> L 7o 713 e s iz &t
T HPID 400pQ OIPIAEHLET, VAT LER =V OIEEE S EML, IS+ B L IS- /k@F"ﬁO)/\‘+
550uQ /o —UHRPUIZ ISV TNET,
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750

700 .
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/
600 e

550

500
/

450 —=

Total Package Resistance (uQ)

400
-50 -25 0 25 50 75 100 125 150
Temperature (°C)

K 6-1. 1S+ 5 IS- ND/NN v — B & EE EDOBR

6.3.2 ZLEFRELE

BT NAAZHNDLEN A=V BIR TS NDBUTL ST, Ny — VN LRI TE D I KB AN R
INCIREDE S, VU OB EFTII R NS o =D ORRHRE TR b R 59 200\ —Y Ojk
HEENICRICEAMEREZR T IS =V ORFHEPI R 97, K 6-2 IR T IR R L EEEETTL N
T =D R TOBBED IR S AL, PR E73 = PITHBE R AE L2V, FeidsVaron
ERAIREEDS 165°C DOHlIRZHE 2 2N IIICEIESN TVET,

BT A7 7 PCB LA7 % MR S DB, 7/ A A DB % 5 LET. NHOBT, /S
—VHHARD 5500Q WA TEROMELL TRAELET,

110
__ 100
c N
2 80 \\
35
S 70 N
7] \
3 60 N
2 ~
£ 50 ™
o
O 40
§
E 30 \
s 20
=

10

0

20 0 20 40 60 80 100 120 140 160 180
Ambient Temperature (°C)

6-2. RAHEGEN & AR & DR

6.3.3 G555

INA790x (%, it A7 AL LI R 50A A8 2 5L ~WZTIN BN DW LRI v o MEFL 2 2 TRV, LAY
I Ch B OB iR 7 7 O G2 Fife TEEE A, X 6-3 13 INA790x DRE#ERifoe s il dh i 2R LT
\i—a—(}
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500

— Ta=25°C
450 — Ta=125°C
400

350
300
250
200
150
100

50

Maximum Pulse Current (A)

10m 100m 1 10 100 1000
Pulse Duration (s)

6-3. RA/NIVAERENIWAIBEDBRR (2 TIV ARV E)

6.3.4 BERYZ FMFIE

MBI OT AT I LV DR ELZ PR T 2720 ZLDEEMNT 7V —a TRV AT A Fx )7L —ra
UITOITOET, WIEFINEICE > TINOO MBI T 2322 2 R AICHEBR C& 5720 | AT AL~ Tl
EEFEITTDHE, L O % O SLO IR EEAENHIRSN E T, ZOBIEICED, AT AR IESNAIEE TOIE
T E DS PTRRIZ 72 F 97, A O B FHIEE DL H R B L > CTUAT ARENE L T5L, HIEEZENHUOAE
CET, PO Z CEMREMEZEHL20GE | BEFIRITIEN TSV ET A, 2 —F—IXREICK
LB A ERTDLENDYET, INATIOX IS 7 0/ S LS IR EERIEREE (AT E MR IR gL &
TR T 7 O 5 %G Te) 12D, T A AOLR EIREFRHAN CIRENE(LLTZHA TH, 7 A AORIE N EMEC
R0ET,

6.3.5 #LS 1/ PWM BREZIE

INA790x /% PWM FERERENILIES L, K& FIFH AV/AL BEDHZER RIS TOET, PWM 5 5 0B 45 K
72 AVIAt FIFBIEIL, B—HF =LYV AR RIAT | A F L T BFREDT 7V /r—ar TRAS T ET, [
FIEENFRIRE2D BB T 7 OEN TREINBAETIZENDHY, 2> THIEDBOBR AL, BB E
R EE A RS AU E T, INATO0X 1T, W R ZBRE T D HIEA T L TGS TERY . AVIAL O KEW VIR EZ K
LT, VAT LADEBELEEET, ZhUickoT, INATI0X 24 1453 AT ADOREF A HICZ2VET, INA7I0x
IZ AC CMRR M &E<, (5 DHAliES @\ = | iEROERMH 7o 7 LT, RFEB RO H oLk
T h /RIS Z D2 ENTEET, INA790x © PWM HEEMRER , X 6-4 [ RLET,
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—— Common-Mode Voltage
— Output Voltage 3
2
275 g
Y]
~ BRA 25 S
5
225 2
=3
o
N 2
2
o 40
jol
S
g 30
o
B 20
=
§ 10
£
s 0
[§)
-18 -12 -6 0 6 12 18 24 30 36 42 48

Time (us)

E 6-4. PWM RRE1MBED L

6.4 TNA ADWEETE— R
641 V77 L >X ENICLEBHEHDHEE

INA790x D H /i3, G R EIZITRT R TEIMET DI TEET, 11 6-5 12, SRS HERR E 2 H L T 2808
T HmEEEERLET,

0.1uF| |

Shunt Current J_ | | lz 7V to 5.5V

1 R
IS+ IN+ Y e
Vs Alert
. STV SiVAVAY -
Shunt
Resistor PY Rejection +

External
Reference

IS- IN- GND
[
' T
LOAD S
¢ GND

L

B 6-5. i DFRE

H 81X, REF IZHNHBY 7 7L ANEOELEEZ T A LI Lo TRRESNET, V7 7L AATNINE T A =+
NI — 2 S QW ET, OUT, FB, REF B AZHER SN2 Regy & Repp OAMTRYL ARy NI — 2%, ST 1D
(ELO A ZE S 2 @ Tt 3 5d912, RS A& ELE T, 8P Rego 75 REF BV LR UEEICHER ST
e, X1 IoRTI51 %*B%E*Fﬁ ORI D EEICH N EMEICRESNET, REF EVOEREIT, */ﬁ
Vs & GND O#iFANICHY ET, BB mER > v 7 O%4  REF A REEICHRESIL, Ziub TEE
IR ESNET,

Vour = G X (Isgunt) + VREF (1)
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6.41.1 BAABREZNETZ/-HDUT77 LR B DER

B MEMETIE, PUES v ML T H R ~OE i Z2NE CEEd, BT TEfESEHI2iX, 734 ADY 7
FLUA BV E ADL—)v ([ ZF REHEDH ) v a5 M) £IIXIEDOL —/L Vg ICBR L £, SEAR7EH)
AT L, B AEBEOREICI>TERERVET, 77O L. WEY v Mz BB T52EMICEpHIL T V77
LA L— LB ET,

64125 REEDHA

INA790x %7 Z > REEHEH SO BT —R Tl T584 . REF AN EEH Regy DTN T RICE i S E
9, X 6-6 (2, ZORERK TS v M 0A Bt -EET, HANT T RIZE DI SN A ERLET,

O.‘luFl |
Shunt Current | | lz 7V to 5.5V
Tl [ 1T Rpullup
1S+ IN+ VS Alert
e
® PWM -
Shunt

Resistor PY Rejection +

IS- IN- REF

(?_N|D
| |-
LOAD :L L|_,
¢ GND B
H66 77 REEDHN
6.41.3 RAREREZENET H7HDV 77 VR EX D

INA790x (XA R EIEELTV, bty vy Me@i 3 5&E % 2 DO H A THIE TEET, ZOHE., HI1E
TV AANTIOHIEN LR OGNSR ELET, —BARHERIE. V7 7L AANEELLO SR THEIUE lé:
RBIIN—T R — VTR ETHZETT, 72720 TR CTRWEE . U7 7L AN T N—T A r— )b
IS OBEIEICERETEET,

6.41.4 HhZPHEEREEICRET S

5 6-7 12, VS £k GND B o BICHERESI 2 SO LV ER Ry 51T Ry ICED BRI T4 ESH, REF
EY 2 DS BIRICHERET 520 T, I P BIEIC R E ST, THBOIEEIO TR, A< 72
TEUMLC 7S RO A Lo GRENELSCLEIILL KT s MEFLSEI A DRS040
& EASBROPMIBESH, B 0A ICRVET, SO, BEREICHLTHEA 7 b aAFL 7
o ML OA (A A 1 IED VS | 2 ORI £
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0.1 pFl |
Shunt Current | | * *
‘H J_— l2.7v to 5.5V
W 1T Rpullup
= TN+ VS Alert
hd PWM —'VVV -
Shunt R1§
Resistor P Rejection +
+

IS- IN- GND
1
| T
LOAD L
- "~ EXTREF —
GND

M 6-7. PEEELA

L

6.4.2 SMIHETICE VY TES 4 > FRE

INA790x 1Z, 2 DONFF IR NI — T T AL ZfHHERRE TS, 7 7 AN ED T A2 X 20mV/IA THY , ST D

A A PR NI — T ZIBINT 52T, 742 (G) 13K 400mV/A OFFHIZ® G TEET K 6-8 (2, AMFiT

TFALEBINT DI HER ST 2 SOAMHTEEST Regy BED Regp 2L FET, 20 2 134N AT A7 A DOFEIC

fECcE, X3 IIIMNT AT E S AL TOV AT LDEHT ALV BRLET, YT 7L X EAZLES DR 8D

2. REF B &t Regy D— 7 Dl OUT B TREEREEEIZ DWW T, AU 7 7L o ARSI TOVET,
0.1].LF| | _

Shunt Current J_ | 2.7V to 5.5V

—Il -

I} R
S+ N+ 1T pullup
' Vs Alert

SIVI edVAVAY -
Shunt
Resistor PY Rejection + ouT
R4
FB External
Reference
IS- IN- GND REF
= Rrs2
o il
LOAD —— T
¢ GND
6-8. HBIEM N BIBIC K SREFRELRS M VBRE
R
Adjustable Gain = (1 + g) (2)
FB2
G=20m—"><<1+m) (3)
A RfRB2
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EERTVAN HY. Tﬁﬁ/l’/?ﬁ?ﬁ RFB1 DIENKENE,

RRAEITINA S 41D AT REME

BHVET, HOWIL, B S AP IEF IS BT 7 D 71 _ﬁmb\ SRR T T N ETR Y

— NI 72 B ETORESI MBI S E T, FM5B HﬁTﬁEiﬁ/f%ﬂbx 1 K@

A4 10kQ & 40kQ DRI

CHEFF T OZ BRI LET, K 6-11

AlE IMITHEHT Regq & Rego P&

kb — ﬂxﬁ’]fﬁff/l’/ XL COIERT A ARPLOHE

A RLET,
& 6-1. AJES A 2 OIMT (FEIR O HES(E
AR A Reg1 Rrg2 oy (©))
1 00 (Jit%) F—=7 20mV/A
2 20kQ 20kQ 40mV/A
4 30kQ 10kQ 80mV/A
5 20kQ 5kQ 100mV/A

6.4.2.1 MEAEERI=T 1 T4

X 6-9 =T FALFEIT 1 ITRESNTZ A EF A% \ORULET, 2O TIE, OUT 134T 88172 L T FB
ICBE SNET, ZO2=F 1 A N2XY ., INATIOX 13T 74V DT/ NP AL ThD 20mVIA IR ESNFT R 3
AT DDA T FH BT D0 TEET, REF 3, SR EEFREICE SO TN 7 7L RABIEIC
BN E T (V77X ESAZLS ) D i #h 2 BR),

0.1].LF| |

Shunt Current J_ | 27Vto 5.5V
‘|1 _

L GND

6.4.3 B 7 > — EEE

INA790x (2
YU MNEIICLDIHEE

AAARITIKMERI 72 S 7 DS FE T D AT RE

LCWET,

INA790x DR 2% 160°C 1T
—)V TI—r T —FLET,

6-9. AERIEEARI=T 1 74 VRE

{] R
S+ N+ | pullup
' vs Alert
® PWM —'VVV -
Shunt
Resistor Py Rejection + ]ﬂ,_
- FB External
Reference
IS- IN- GND REF
| = T 7
LOAD ——

ZiE, B v MEEEDS 160°C (2L T2 X7 T — MRt 72—~ /L 7T —MERXIHV F 3, N
(2L T =V NOIREN R LET, IBEMN 150°C 282 HEERMOEGA. 731
MEMHVET, —~/L 7T —MERER AL T,
DHARSHERF T ET, X 6-10 (%, A— 7"/ KL A2 ® ALERT B> L EIRE L DORIC

ETHE A= LA ® FET 28 ALERT BV 270 RICF LT, W

INA790x DI E% 150°C L
puIIUp }’R{[f"‘%ﬁ}%ﬁ‘é‘é Elnt&ii’ﬂt
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0.1pF| |
Shunt_qurrent J__ l2'7v t0 5.5V
IS ,_|IN e oo
+ +
I Vs Alert
¢ SIVI edVAVAY -
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External
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IS- IN- GND
1
' hl
LOAD ——
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T77V5—23  ERE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
AV VA INEE D EMENED 52 BB RFEWV =L EE A, 4 O B ICxH 28 O A TEIC W TE, B
BERROELTHBIL QN2 E20ET, 2, BERITA & O EEELRIEL T AN DT, v
AT LOREE HER T DM ENHVET,

7477V =2 3 ER

INA790x 1L, A SNIZEBR Y v MR EIRICE> TRATHIBEARELET, ZOTFT AR T, B £
WHB DAL 7L CTEIER RS T AT DY 7 7L A BV a2 TWET, INA79X A2 TFAY E—F—D
WEIRHSC H 70y P OERBEIER T D56, 73 A L@ 5 . A5 B ERICE RS IVET,

7.1.1 S5 EEDHE

INA790x DERAAE BLHIIFATIL, —IREGIAMERIDOFEAEIR (KA, A7y hiazE | IERIEIREREY) NEE
NFET, INOT X TOEBIDBRERD ZE A FHEZEIL, RITEHSNL TOER A, T/ RO FHIREZEE EREIC
HE T AR, BUINCT A AOBERM R TAMLERHVET, 2O a Tk, il 5 OFRERLFE ., BT
DK T DINEDEEDH LA DOENDT NAADEEHBEM AR E T 5T IEICOWCERBALET,
BREOBESRME DA FRAZOHRICE DI REBLE 5.2 D) DFEMEL T, 3 2OfEF 7-1, £ 7-2, BLOV#E 7-3
WORLET, LR KMEOFH AL RENTEY, TS AR TERENEDORE XL N EFHELIMDIENTEE
‘g—o

71.1.1 BERLER

FONAADEFHAFE TR KDL KIF T A7t — A%, A A7, JEEARE . RFR L. A1t 7 &y
FRZETY, INATI0X DIGA . AFtZEOMITITIENORRER AR (V7 7L o REBERFEEEFINEF ) bE EnE
j—o

7112 V77 U REERELRE

V7 7L ABIEREL LT, T AL RO BIRELDOF SNV 7 7L AFEE % INATIOX I[ZEIINL Iz &34
THREDORKESERLET,

7113 AT A VERE

INA7Q0x 1%, ST RBUICL D AR > AR XD, 2 DOIMTIT BT THEBIZ IR nT 72 7 A > & ff A T
WET, ZUHDIMPITHEFIOFRIRZEIL, VAT LORE T AL REITELE T, ZNOOEBIOIRERY 7 M3 IEHE
WBRET 2300, ZNODOEPUIFRCIZTHZEAHR LT, X413, 2 SDIMFT T A ARFUCIY T HSNL B
RRAEA G R T DT DI TE LT,

Errorg g = \2*(Resistorrolerance + Resistorgpife X A T) (4)

7.1.1.4 §FHEREDH 1
K71 AHBREOHE A1)

G G2 W I :
ﬁg)};gﬁl\&@@%ﬂ%ﬁﬁﬁ los. T Ios 40mA
EEE&éAﬁ??Yﬁ% los_cwm CMRR x | (Ve - 48V)| OpA
AR ASAT RN los_Toa VGos )% + (10s_cm)? + (los_rer) 40mA
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R71.AHBEOHE : A1) (Fex)

ik k=2 =V BXE
I
AAAT 1 MPpbORE Errori,g oo x 100 0.16%
ense
NN CFA A

;4/ RUZMZELT A Errorg GError + GError_drift X A T 0.35%
;’f/wélflﬂfﬁf%‘lﬁﬂiéﬁ% Error,in GLin Error ¥ 12 % 100% 0.0937%
o _ 2 2 0.47%
&3 (Errorlos) + (Errorg + Erroryin) 4l

(1) BF#EDH 1 OF —41%. INATIO0X . Vs = 5V, Voy = 48V, Vrer = Vg/2, T = 25°C, A= #° A2 (G = 20mV/A) . 35L0 Isense

= 25A THUSSNIZHDTY,

7.1.1.5 &R EDH 2

K72 AFBREOHE H20

ik =2 =V BKRAE
IR D A4 77y b los_1 Ips 70mA
E;ﬁgﬁélﬁﬁyz‘y@é los_cm CMRR x | (Vo - 48V)) 2.8mA
;771;;;%%&:;5/\77 los_Rer RVRR x (% - VREF )‘ 31.25mA
BEASA T los_Tot VGos )% + (1os_cm)? + (los_rer)? 76.7mA
AIF 7 MPBO#E Errorio, % x 100 0.306%
;;/r‘/ FUZMCEDT A Errorg GError + GError_drift X 4 T 0.7%
;;: A DIFEAEI SO Erroriin GLin_Error X I2 X 100% 0.0937%
BEtEE — \/(Errorlos)z + (Errorg + ErrorLin)z 0.85%

(1) AREEEDH 2 D7 —21E, INA790x | Vs =5V, Vem = 12V, Vg = 0V, T = 125°C, SHl2 =717 (> (G = 20mV/A), BLT Igensk =

25A THUFSIELIZ,

7.1.1.6 SFHEEDH 3

R7-3.SHREOHE :M3O

FFE Eie=) 2V RKE
BECHT DAL 72k los 1 los 70mA
Eﬂ;fgﬁé?\ﬁﬁ7?%% los_om CMRR x | (Ve - 48V )| 2.8mA
BFRANAT £y NE los_Total \/(IOS_T)Z + (IOS_CM)Z + (IOS_REF)Z 76.71mA
AIAT Ry MrbOE Error,, 1012;%:’1 x 100 0.307%
;4)\/ FITNERR TR Errorg GError + GError_drift X & T 0.7%
?‘/@#Eﬁma:maﬁ Error,i, GLin_Error X 12 X 100% 0.0937%

22 BN 57 1 — RN 2 (DI RB R GPE) 285
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R 7-3. AFREREOHE : /13 () (kiX)

ik Eik=p = BRME
?%rsww&ma%%é + kU7 Erore g # 4 0.707%
GEtiaE — \/(Errorlos)z + (ErrorG_R)z + (Errorg + ErrorLin)z 1.1%
1) &7

LAZEDOH] 3 DF—4 1%, INATIOX . Vg = 5V, Voy = 12V, Vrer = OV, T = 125°C. 455 A2 = 4 (Bt A2 = 80mVIA) . 4MHHE
PLOFFAESE = 0.25%., SMEBHEEHIRY 7 | = 25ppm/°C., lgense = 25A THAASN-HD T,

7.1.1.7 &R

INA790A LN INA7T90B ARtz 7 oy ME, JHEERE S A2 1 (=T« 7 AY) DA FFREZEBI & L CTARR
SNET,

5
—— Ta=125°C
—— Ta=-40°C
4 —— Tp=25°C
< 3
S
L
T
5 2
'_
1 —]
—
0

0 5 10 15 20 25 30 35 40 45 50
Input Current (A)

Vew = 48V, Vs = 5V, Vier = 2.5V, F#E ATHES A2 = 1

B 7-1. INA790A 2 ZEZ L ANER
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5
— Ta=125°C
— TA = —40°C
4 _— TA =25°C
T 3
o
i,
© AR
5 2
l_
1
0

0 5 10 15 20 25 30 35 40 45 50
Input Current (A)

VCM = 48V\ Vs = 5V\ VREF = 2.5V\ ?ﬂ%ﬂﬁléb"r:/ =1

7-2. INA790B #388Z= L ANER

T12 571N Y20

Wiz v 7 #1113, TR TOEREI S v MEPLE AR IS A U X I Z o A FFo TND T EICERB L TS, vy
AL E IR AT NEEDA — =2 a— AC T AL DE—T D72 RAR[RRIENHY £, ik, 100kHz
ZRB 25/ ME B R E R T DEE, AT AN EfERERREEZ LEETHGE | Fidar L —203E
HRERA NN N Ty 7T U TCWBEERE | MR ERAT v T INE LA — "= a— MR TEERA,
7-3 12, INA790x vk A —F AL R DORRE RLUET,

10

w o1 N

N

0.7

0.5
0.4

0.3

Shunt Impedance Magnitude (mQ)

1 10 100 1k 10k 100k 1™
Frequency (Hz)

73. v b A E-F O REBRBE DR

I, A F B RARR T DB e AL T AME T T D B T VA E BN A28 T RIS S v M)
BDOALE I AT TEE T, INATIOX DA F AU RS T V7 NI ~O NEREAE D RS,/
AR MERE, E AR TEET, L7ed> T, LD ER O A NEGUIIEF TR AN 702283 51203,
IN+& IN- ORI 22uF KO REWFEDRMLETT, 7% a7 3, INH BV L IN- B EORIC, TELET TS
FTRETOMERHVES, ANTANE T o OFEIZILT A VIS LR EORRE | X 7-4 (TRLET,
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7-4. INA790x DT A > &, 22uF AAA VT B DEMFTEOERE & DREF

500

400
300

200

-
o
S

70

Gain (mV/A)

50
40

30

20

— Adjustable Gain = 1
— Adjustable Gain = 1 with 22uF Input Capacitor

10 100

1k

10k 100k M

Frequency (Hz)

XN AEIE AT DH) 1 OO T vad, AIEFAVERER NNy 7 Il e nEAK A E AT 52T
T, ZDOEX RISO Ta7 /b 74 —R NI LMEEND R R EZFHLET, 204X 7o 7 2o b —21%, 2ROH;
BECHH 1A= RB T A2 L0 U DA E I B ZEFTHIE T Era R L £, K 7-5 (2, RISO
FaT I T4—R RO R E 9

Shunt Current

1

0.1p,F| |

J_— 'l lzjvros.sv
-
Vs

v oo

,_||N Rpullup

+ +

IS I Alert

o PWM -
Shunt ouT
Resistor Py Rejection +
IS- IN- GND REF LFB
— RFBZ
1 T

LOAD — T

- EXTREF ® ¢

B 7-5. INA790x . RISO-FTaF7IV 74 —KNvy s

Riso

—c,

WESHIZARBIRE ) A B — 2 L AZHASNT, BROT A TRIEAZFZE$ 5720 TE DRI ER M D jEZ |
K T-4 |\ TRLET, 2% RiOEHOAELHEELE3, X 7-6 OFBAEZEA L, RISO 727 /L 74—/ 3y [
HOGE LA LRWGEDARAT v 7 I5E % X 7-7 BLOE 7-4 [TRLET,

| 7-4. INAT90X RISO 7 7J)V 74— KNy ol

PR RIRERT A | BEF A2 (mVIA) Reg1 Reg2 Riso Cr &/ CL
1 20 19.1kQ F—" 200 Q 10nF 10nF
2 40 19.1kQ 19.1kQ 0Q (%) 0.1nF F =T
3 60 19.1kQ 9.76kQ 0Q (4E#%) 0.1nF F—7
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| 7-4. INAT90X RISO Ta7J)V 7 4 — RNy Ul (5i%)

TS A | BES AV (mVIA) Rrg1 ReB2 Riso Ce B/ CL
4 80 19.1kQ 6.26kQ 00 (4#%) 0.1nF T
5 100 19.1kQ 4.7kQ 0Q (JHE#4%) 0.1nF F—F

1.1
1.0
0.9
08
()
07 §
3
06 2
=3
05 £
o)
04
03
20 0.2
<
=15
g
510 — Load Current (Isense)
8} — Vour Cr = CL = Open
AN —— Vour Cr = 1nF, C, = 10nF
S — Vour Cr = 3nF, C( = 10nF
— Vouyt Cg = 10nF, C_ = 10nF
0 1 2 4 6 9 10 1 12
Time (us)

EJ‘%/T/IM/ =1, VCM =20V, VS =5V, VREF= 0.2v

B 7-6. INA790x RISO a7V 74 — KNy O DRIETOATRAT Yy TIEEICK Y., &S SV 1 #RR

Load Current (A)

’/\/ — Load Current (Isense)
— Vour Cr = C_ = Open
— Vour C¢ = 100pF, C. = Open
0 1 2 4 6 7 9 10 B *?

Time (us)

Ej‘?éb—/l’:/ = 4\ VCM = 20V\ VS = 5V\ VREF= 0.2V

2L

B 7-7.INA790x . 74— RNy & AT Y DRI

T2RF¥ENETF TV —2 3y

2.6

22

Output Voltage (V)

BICBIZEFRATYTIEE, AIESA 4 £

INA790x (X, RDIH7BE DT 7V r—a CHHTY,
o [EFEEEFAAL . CMRR DMENLTWATS, HEEA L FAL AT ET,

26 BRHIHT 37— PN 2 (ZE RSB G PE) kG
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o EREEERFREME KRNV RO YU MER T BB AT ADF X T L — 2 ar BNARETY
o FT7BYRERVTZIBIEFITNSNTZD, XXV T —al RARETT,
o BREBEEGHNENED, IFEAEDVA7u ub o CEEE R CXET,

72IANTH1 R, BB, YL/ A REHEER T T or—>3>

IV IAREREY O E AR I, T—F— @/1)/7/1)/ MﬁtljJ:I—Jﬁ%@F'ﬁ HRHVET, BFEDO MR Tl EFita
TUANITTUREERDOBOT VA —v PWM EIEIZELEZNET, INATOX 1L, ZOXAT DT 7V r—a il
T, 400uQ DML, 0.35% @ffﬁ/\E’Jfot\‘/7\?A%T§\ 35ppm/°C DV AT A RUTNEEERKTHIET,
BEREERICOIE> TOAT LI E R TE, SESFREE TOUVAT L VT L —al NRETRDE T,

12V

2.7V to 5.5V
ﬁ Supply
e}

i

Vs FB

AN

L%

Tl Device

ouT

78. YV /A RBE T TV — 3 L DEK

7.2.1.1 BREHEH
ZOTTVr—ar T, INAT90x 1% 12V, 1A HE NSV T ORIANREIEOBEREZELET,

KT-5 RTINS A—%

REtTA—H FfEDH
I FH B 12v

e R DR 1A
BIREIE 5V

7.2.1.2 M7 RRETFIE

T INAADPERER FZAET A7 DOFFTIHEFHT A 2% 100mV/A RZE FIREZ2 7 A = 5) @ INATI0x 23 E-IRE
U, 5V BIROBE S .:ézhi*ﬂ“

I I B I ZE TS0 7 7L X B DEFe e 7 ar DIERAPFER LT, BFA2FM S THEIL., REF 24k
T AHIET, BRARAVIBIY R R — VIR ESIVET,
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721377V = a ViR

27 33
VCM
255 vouT |32
24 3.1
225 3
21 2.9
19.5 28
18 2.7
16.5 26
15 -—-——j\f L‘ 25
< 138 24 o
§ 12 z.s'é
10.5 22 >
9 21
7.5 2
6 19
45 1.8
3 1.7
15 1.6
0 15
15 - 1.4
3 1.3
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layers as close as possible to the device.

The number of vias required depends on
operational current and ambient conditions
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DEKO0015A

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLAT PACK - NO LEAD

PIN 1 INDEX AREA/

oo
o

0.05 o

O]
X
[N
o
o
(=}
O
‘ ﬂ 0.1 TYP
T[T os
7
2X[ 24— —F5— | (1o | |4 —L’—L’—ug';%ccl\ B
2X[ 1451~ ‘ )
0.85 ——— | — j 1.4+0.1
S N e
—t— dd
0.000PKG{ — = - — - — ¢+ — - —— - =
2x[o3s] [ | =
! — 0.95
1.420.
= s
ax[24}—=5— | 14 (7
1 C1IC1 |
4X(0.3) ! J‘ 4x 045
10x 0-35 (0.4)TYP 0.35
025 & 0.10) |[C|A|B
13X 8-3 e 0.05( |C
PIN LEAD SIZE :
NUMBER | EAD WIDTH |LEAD LENGTH
1,6,8&14 | 0.35-045 0.40 - 0.60
2-58&9-12 | 0.25-0.35 0.40 - 0.60
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

(0.85) —— {B»
2X (1.45) —— @

b 9X (0.3)

(1.4)

DEKO0015A VQFN - 1 mm max height
PLASTIC QUAD FLAT PACK - NO LEAD
o
5 2 &~
s 25 2 58 @
g < sS g s < g
o X X% 3 X% % o
5x<3.2)4‘7 !
|
xao— ' | ap
i } 2X (2)
(1.65) —— |
| ‘ i 2X (1.4)
(R0.05) TYP | @02 T\)(“F\’ ! (0.5)
2X (0.35) —— — 1 \ ]
000 PKG ¢ —— — ———————+———————%— i
2X(025)—
\
|
/_Q_W
=3
|
T

| 0)
2X (24) —— #—E» e s T
5X(3.2) 1 L ax(0.4)
8X (0.6) L 8 13X (0.7)
10X (0.3) —
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE 12.000
METAL METAL UNDER
0.05 MAX 0.05 MIN
ALL AROUND r ALL AROUND ﬂ r f SOLDER MASK

XSOLDER MASK

OPENING

EXPOSED
METAL
NON SOLDER MASK
DEFINED
(PREFERRED)

\SOLDER MASK

OPENING

METAL

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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DEKO0015A

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLAT PACK - NO LEAD

2X (2.4)

(2.985) 4‘7 -

(2.85)

3

3X (2)
(1.65)

(R0.05) TYP

2X (0.35)

0,000 PKG § ——
2X (0.25)

(0.85)

2X (1.45)

=

SIEE

3X (2)
2X (2.4)

(2.985) ——————

u.

| -+ H ‘L H + 6X (1.13) |
| 94X (0.4)
e | B
f L 8 13X (0.7)
10X 0.43
10X (0.3) —=

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

SCALE 12.000
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

INA790AIDEKR Active Production VQFN (DEK) | 15 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INA
790A

INA790BIDEKR Active Production VQFN (DEK) | 15 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INA
790B

INA790BIDEKR.B Active Production VQFN (DEK) | 15 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INA
790B

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
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*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA790AIDEKR VQFN DEK 15 4000 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
INA790BIDEKR VQFN DEK 15 4000 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA790AIDEKR VQFN DEK 15 4000 360.0 360.0 36.0
INA790BIDEKR VQFN DEK 15 4000 360.0 360.0 36.0
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